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FOREWORD 

This  Indian  Standard  (Part  2)  (First  Revision)  was  adopted  by  the  Bureau  of  Indian  Standards,  after  the  draft 
finalized  by  the  Mining  Techniques  and  Equipment  Sectional  Committee  had  been  approved  by  the  Mechanical 
Engineering  Division  Council. 

This  standard  was  first  published  in  1975.  The  experience  gained  in  implementation  of  the  standard  has  necessitated 
this  revision. 

This  standard  deals  with  the  cappels  used  for  connecting  up  the  rope  to  the  other  parts  of  the  suspension  gear. 

This  standard  has  eight  parts.  The  other  parts  in  this  series  are: 

Part  1     General  requirements 

Part  3     Shackles  and  pins 

Part  4     Bridle  chains 

Part  5     Distribution  (Equalizing)  plates 

Part  6     Safety  detaching  hooks  (4  plate  type)  80  and  1 00  kN  capacity 

Part  7     Safety  detaching  hooks  (4  plate  type)  1 20, 150  and  200  kN  capacity 

Part  8     Clivey  hook  suspension  arrangements 

A  brief  description  of  different  types  of  cappels  is  given  in  Annex  A. 

The  Committee  responsible  for  the  formulation  of  this  standard  is  given  in  Annex  B. 

For  the  purpose  of  deciding  whether  a  particular  requirement  of  this  standard  is  complied  with,  the  final 
value,  observed  or  calculated,  expressing  the  result  of  a  test  or  analysis,  shall  be  rounded  off  in  accordance  with 
IS  2:1960  'Rules  for  rounding  off  numerical  values  (revised)'.  The  number  of  significant  places  retained  in  the 
rounded  off  value  should  be  the  same  as  that  of  the  specified  value  in  this  standard. 
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Indian  Standard 

CAGE  SUSPENSION  GEAR  FOR  WINDING 
IN  MINES  —  SPECIFICATION 

PART  2  CAPPELS 


1    SCOPE 


(  First  Revision  ) 

IS  No. 


This  standard  (Part  2)  prescribes  the  minimum 
requirements  for  cappels  employed  in  winding 
operations  in  mines. 

2  REFERENCES 

The  following  standards  contain  provisions  which 
through  reference  in  this  text,  constitute  provisions 
of  this  standard.  At  the  time  of  publication,  the  editions 
indicated  were  valid.  All  standards  are  subject  to 
revision  and  parties  to  agreements  based  on  this 
standard  are  encouraged  to  investigate  the  possibility 
of  applying  the  most  recent  editions  of  the  standards 
indicated  below: 

IS  No.  Title 

25 :  1979  Specification    for    antifriction 

bearing  alloys  {third  revision) 

1030: 1998  Carbon  steel  castings  for  general 

engineering      purposes      (fifth 
revision) 

3937  Recommendations  for  socketing  of 

(Part  2) :  1974    wire  ropes:  Part  2  Socketing  with 
white  metal  (first  revision) 

4218  Metric  screw  threads: 

(Part  1) :  2001     Basic  and  design  profiles  (second 
revision) 

(Part  2) :  200 1     General  plan  (second revision) 

(Part  3) :  2001     Basic  dimensions  (second  revision) 

4432 : 1 988  Case  hardening  steels  (first  revision) 

5517:1993  Steels      for      hardening      and 

tempering — Specification  (second 
revision) 

7587  Cage  suspension  gear  for  winding 

(Part  1) :  2004    in  mines:  Part  1  General  require- 
ments (first  revision) 

14962  General  purp-ose  metric  screw 

threads  —  Tolerances: 

(Part  1 ) :  200 1     Principles  and  basic  data 

(Part  2) :  200 1     Limits  of  sizes  for  general  purpose 
external  and  internal  screw  threads 


(Part3):2001 


Title 

Deviations  for  constructional  screw 
threads 


3  TERMINOLOGY 

For  the  purpose  of  this  standard,  the  following 
definitions  shall  apply. 

3.1  Capping  —  The  completed  rope  end  terminal  by 
means  of  which  the  rope  is  coupled  to  different  parts 
of  suspension  gear. 

3.2  Cappel  —  The  conical  enlargement  of  the  rope 
end,  in  a  capping. 

3.3  Basket  —  The  tapered  portion  of  the  socket. 

3.4  Seizing  —  The  wire  wrapped  around  the  rope  to 
hold  its  wires  in  position  when  cutting  or  capping  the 
rope. 

3.5  Socket  —  The  metallic  body  of  the  cappel. 

4  TYPES 

The  cappels  shall  be  of  the  following  two  types: 
a) 


b) 


Type  A  —  White  metal  socket  cappels  with 
open  jaws  (see  Fig.  1). 

Type  B  —  Tapered  friction  wedge  cappel 
(see  Fig.  2). 


5  GENERAL  REQUIREMENTS 

The  cappels  shall  comply  in  all  respects  with  the 
requirements  laid  down  in  IS  7587  (Part  1 ). 

6  MATERIALS 

All  parts  of  cappels  shall  be  manufactured  from  the 
materials  specified  against  each: 


Cappel  Parts 

All  steel  parts 
other  than  wedges 
and  safety  blocks 

Capping  metal 


Material 

Steel  conforming  to  20C 1 5  of 
IS  55 1 7  or  to  20Ni2Cr2Mo2  of 

IS  4432 

Bearing  alloy  conforming  to 
Grade  5  of  IS  25  (metal  to  be  free 
from  zinc;  other  impurities  shall 
not  exceed  0.2  percent) 


IS  7587  (Part  2):  2006 


PIN 


PIN 


LIMITING  LINE  FOR 
/'  MATING  COMPONENT 


Fig.  1  Assembly  of  White  Metal  Socket  Cappel  with  Open  Jaw 
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Fig.  2  Assembly  of  Tapered  Friction  Wedge  Cappel 


Cappel  Parts 

Wedges  and 
safety  blocks 


Material 

Carbon  steel  castings 
conforming  to  Grade  2  of 
IS  1030.  Alternatively  steel  of 
grade  20C15ofIS  5517  maybe 
used  after  forging  and 
normalizing  with  hardness 
varying  between  170  and 
190  BHN.  Hardening  of  wedge 
and  safety  block  shall  be  done 


7  DIMENSIONS 

7. 1  The  dimensions  for  socket  and  pin  — :  nut  for  socket 
cappels  with  open  jaws  shall  be  as  given  in  Fig.  3A 
and  3B  respectively. 

7.2  The  dimensions  for  tapered  friction  wedge 
cappels  shall  be  as  given  in  Fig.  4  [see  Fig.  4A  for 
wedge,  Fig.  4B  for  safety  block,  Fig.  4C  for  hoop  of 
SWL  of  50  kN,  80  kN  and  100  kN  cappel  and  Fig.  4D 
for  hoop  of  SWL  of  1 20  kN,  1 50  kN  and  200  kN  cappel]. 
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3A  Socket  for  Socket  Cappel 

All  dimensions  in  millimetres. 
Fig.  3  Socket  Cappel  (Continued) 
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146 
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3B  Pin  and  Nut  for  Socket  Cappel 

All  dimensions  in  millimetres. 
Fig.  3  Socket  Cappel 


7.3  The  dimensions  not  specified  shall  be  as  agreed 
to  between  the  purchaser  and  the  manufacturer. 

7.4  Tolerances  on  Dimensions 


Over  25  mm 


+  0.794 
0 


mm 


7.5  The  diameter  of  chase  block  with  safety  hook 


The  diameter  of  the  pin  hole  shall  have  the  following       of  120, 150  and  200  kN  SWL  shall  be  less  by  1 .0  mm 


tolerances: 

Up  to  and  including  25  mm 


+  0.40 

_       0 


maximum  than  the  diameter  'A'  in  the  tapered 
friction  wedge  capples  [see  Fig.  4D], 


mm 
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4B  Safety  Block 

AH  dimensions  in  millimetres. 
Fig.  4  Wedge  Cappel  {Continued) 
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END  VIEW  OF  CAPPEL 

DIMENSIONS  R2,  ff3,  V,  W,  XAND  2 
ARE  ONLY  FOR  GUIDANCE  AND 
SHALL  BE  ACCORDING  TO  MATING 
DIMENSIONS  WITH  CAPPEL  BAND 
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■>  Dimensions  are  for  guidance  only. 


4C  Cappel  for  SWL  of  50,  80  and  100  kN 

All  dimensions  in  millimetres. 
Fig.  4  Wedge  Cappel  (Continued) 
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Note  -  Dimensions  R2,  Ry  n,  /,  jc,  y  shown  in  the  figure  are  for  guidance  only. 

4D  Cappel  for  SWL  of  1 20, 1 50  and  200  kN 

All  dimensions  in  millimetres. 
Fig.  4  Wedge  Cappel  (Continued) 
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Fig.  4  Wedge  Cappel 
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8  SCREW  THREADS 

The  screw  threads  shall  conform  to  IS  42 1 8  (Parts  1 
to  3)  and  IS  14962  (Parts  1  to  3). 

9  WORKMANSHIP 

9.1  The  components  shall  be  made  by  either  forging 
or  machining  from  solid  rolled  bar.  The  components 
shall  be  finished  to  the  dimensions  given  in  the 
respective  figures  after  heat-treatment. 

9.1.1  The  cotter  pin  holes  shall  be  drilled  in  one 
setting  through  the  nut  and  the  pin  when  the  nut  is 
properly  seated  on  the  shoulder  of  the  pin. 

9.1.2  All  the  fillet  and  external  radii  shall  blend 
smoothly  without  undercut  or  step. 

9.2  Band  shall  be  manufactured  from  solid  and 
shall  be  without  any  welding. 

9.2.1  Bands  shall  be  numbered  serially  from  the  top 
of  the  wedge. 

10  DESIGNATION 

Cappels  shall  be  designated  by  the  commonly  used 
name,  type,  safe  working  load,  diameter  of  wire  rope 
employed  for  and  the  IS  number. 

Example:  A  cappel  of  Type  A  and  of  safe  working 
load  of  50  kN  employed  for  25/26  mm  diameter  wire 
rope  shall  be  designated  as: 

Cappel  A  50  x  25/26  IS  7587  (Part  2) 

11  PROOF  LOADING 

11.1  Each  complete  assembly  of  cappel  shall  be 
subjected  to^he  proof  load  test  to  the  value  specified 


in  Fig.  3  A,  4C  and  4D  as  applicable.  The  proof  load 
on  the  cappel  shall  be  applied  through  a  pair  of  split 
steel  cones  and  an  eyebolt. 

11.1.1  The  split  cone  and  eyebolt  used  for  proof 
load  test  shall  be  as  shown  in  Fig,  5  and  shall  be  in 
axial  alignment  with  the  cappel.  The  cone  shall  be  of 
same  length  and  taper  as  the  basket  of  the  cappel 
under  test  so  as  to  ensure  as  far  as  possible,  a  full 
surface  contact  between  the  cone  and  the  basket.  The 
load  on  the  pin  shall  be  equally  distributed  throughout 
its  length. 

12  NON-DISTINCTIVE  TESTING 

Each  assembly  shall  undergo  non-destructive  testing 
as  described  in  IS  7587  (Part  1). 

13  MARKING 

13.1  Identification  Marking 

Each  cappel  shall  be  marked  with  the  diameter  of 
the  rope  for  which  it  is  employed,  safe  working  load, 
and  the  manufacturer's  identification  mark. 

13.2  BIS  Certification  Marking 

Each  component  may  also  be  marked  with  the  BIS 
Standard  Mark. 

13.2.1  The  use  of  the  Standard  Mark  is  governed 
by  the  provisions  of  the  Bureau  of  Indian  Standards 
Act,  1986  and  the  Rules  and  Regulations  made 
thereunder.  The  details  of  conditions  under  which  a 
licence  for  the  use  of  the  Standard  Mark  may  be  granted 
to  manufacturers  or  producers  may  be  obtained  from 
the  Bureau  of  Indian  Standards. 


SPLIT  CONE 


EYE  BOLT 


Fig.  5  Split  Cone  and  Eye  Bolt  for  Testing  Sockets 
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ANNEX    A 
(Foreword) 
BRIEF  DESCRIPTION  OF  DIFFERENT  TYPES  OF  CAPPELS 


A-l   CAPPELS  IN  COMMON  USE 

A-l .  1  White  Metal  Socket  type 

Solid  machined  white  metal  socket  cappels  with 
open  jaws  are  widely  used  for  connecting  the 
winding  rope  to  the  suspension.  The  mouth  of  the 
socket  is  rounded  to  prevent  damage  to  the  rope  and 
a  short  length  of  parallel  bore  is  provided  next  to  the 
mouth. 

A- 1.1.1  After  carefully  preparing  and  securely 
binding  the  rope  with  soft  iron,  seizing  wire,  antifriction 
bearing  alloy  is  poured  into  the  socket  [see  IS  3937 
(Part  2)].  A  properly  carried  out  capping  of  the  rope 
in  the  socket  will  withstand  the  breaking  strength 
of  the  rope.  The  length  of  taper  of  the  socket  is 
usually  not  less  than  6  times  and  not  more  than  8  times 
the  diameter  of  the  rope  and  the  angle  of  taper  is 
between  3°  and  6°. 


A-l. 2  Tapered  Friction  Wedge  Type 

The  rope  is  held  between  two  grooved  and 
interlocking  wedges  which  cannot  move 
independently  of  each  other.  The  wedges  are  placed 
inside  the  tapered  limbs  of  the  hoop  which  hold  the 
wedges  in  position  by  virtue  of  the  retaining  bands 
driven  over  the  limbs. 

A-l. 2.1  As  the  retaining  tapered  bands  force  the 
limbs  of  the  hoop  together,  the  wedges  hold  the  rope 
with  increasing  force.  Such  cappels  give  a  holding 
power  greater  than  the  strength  of  the  rope.  A  cast 
steel  safety  block  is  fitted  at  the  end  of  the  rope,  below 
the  wedges  as  a  safety  precaution  to  start  the 
wedges  moving  in  the  unlikely  event  of  rope  movement 
in  the  wedges.  Bands  used  in  friction  wedge  cappel 
are  numbered  serially  either  from  the  bottom  or  from 
the  top. 


ANNEX B 

(Foreword) 

COMMITTEE  COMPOSITION 

Mining  Techniques  and  Equipment  Sectional  Committee,  ME  08 


Organization 
Directorate  General  of  Mines  Safety,  Dhanbad 

Bharat  Coking  Coal  Ltd,  Dhanbad 
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Shri  S.  S.  Mukhopadhay 

Shri  N.  C.  Goswami  (Alternate) 

Shri  A.  K.  Haldar 

Shri  P.  S.  Raju  (Alternate) 

Shri  C.  K.  Veda,  Scientist  'F'  and  Head  (MED) 
[  Representing  Director  General  (Ex-qfftcio)  ] 
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Shri  T.  V.  Singh 

Scientist  'E'  (MED),  BIS 


14 


Bureau  of  Indian  Standards 

BIS  is  a  statutory  institution  established  under  the  Bureau  of  Indian  Standards  Act,  1986  to  promote 
harmonious  development  of  the  activities  of  standardization,  marking  and  quality  certification  of  goods  and 
attending  to  connected  matters  in  the  country. 

Copyright 

B  IS  has  the  copyright  of  a!  1  its  publications.  No  part  of  these  publications  may  be  reproduced  in  any  form  without 
the  prior  permission  in  writing  of  BIS.  This  does  not  preclude  the  free  use,  in  the  course  of  implementing  the 
standard,  of  necessary  details,  such  as  symbols  and  sizes,  type  or  grade  designations.  Enquiries  relating  to 
copyright  be  addressed  to  the  Director  (Publications),  BIS. 

Review  of  Indian  Standards 

Amendments  are  issued  to  standards  as  the  need  arises  on  the  basis  of  comments.  Standards  are  also  reviewed 
periodically;  a  standard  along  with  amendments  is  reaffirmed  when  such  review  indicates  that  no  changes  are 
needed;  if  the  review  indicates  that  changes  are  needed,  it  is  taken  up  for  revision.  Users  of  Indian  Standards 
should  ascertain  that  they  are  in  possession  of  the  latest  amendments  or  edition  by  referring  to  the  latest  issue 
of  'BIS  Catalogue'  and  'Standards  :  Monthly  Additions'. 

This  Indian  Standard  has  been  developed  from  Doc  :  No.  ME08(0781). 

Amendments  Issued  Since  Publication 


Amend  No. 


Date  of  Issue 


Text  Affected 


BUREAU  OF  INDIAN  STANDARDS 


Headquarters: 


Manak  Bhavan,  9  Bahadur  Shah  Zafar  Marg,  New  Delhi  1 1 0  002 
Telephones :  2323  0 1 3 1 , 2323  3375. 2323  9402  Website :  www.bis.org.in 

Regional  Offices : 

Central     :  Manak  Bhavan,  9  Bahadur  Shah  Zafar  Marg 
NEW  DELHI  110002 


Telephones 

f 23237617 

1 2323 3841 


Eastern    :  1/14C.  I.T.  Scheme  VII  M,  V.  I.  P.Road,Kankurgachi 
KOLKATA700  054 

Northern  :  SCO 335-336, Sector 34-A, CHANDIGARH  160022 

Southern  :  C.  I.T.  Campus,  IV  Cross  Road,  CHENNAI 600  1 13 

Western  :  Manakalaya,  E9  MIDC,Marol,  Andheri  (East) 
MUMBAI400093 


(23378499,23378561 
123378626,23379120 

(2603843 
[2609285 

(2254  1216,2254  1442 
12254  2519,2254  2315 

(28329295,28327858 
128327891,28327892 


Branches :  AHMEDABAD.  BANGALORE.  BHOPAL.  BHUBANESHWAR.  COIMBATORE. 
FARIDABAD.  GHAZIABAD.  GUWAHAT1.  HYDERABAD.  JAIPUR.  KANPUR. 
LUCKNOW.  NAGPUR.  PARWANOO.  PATNA.  PUNE.  RAJKOT.  THIRUVANANTHAPURAM. 
VISAKHAPATNAM.  

Printed  at  New  India  Printing  Press,  Khurja,  India 


